SUMMARY In a necropsy case of early fulminant Guillain-Barre syndrome, demyelinating changes were observed throughout the peripheral nervous system, most conspicuous in the spinal nerve roots. The central/peripheral nervous system transition regions and most proximal zones of the roots escaped damage. In some root areas there were widespread early changes in myelin sheaths in the absence of significant infiltrates of inflammatory cells. In the fibre size analytical study, small myelinated fibres were preferentially involved.
It is now well established that the peripheral nerve damage in Guillain-Barre syndrome (GBS) is not a diffuse process but occurs in the form ofdiscrete foci of inflammation scattered throughout the peripheral nervous system (PNS).'2 However, the most vulnerable site in this disorder has yet to be completely clarified, and the question as to the spatial distribution of the lesions in the PNS remains unsolved. Although some authors have emphasised abnormalities ofspinal roots,34 Asbury et all stated that the findings reported previously were only a reflection of the fact that spinal nerve roots had been taken far more frequently than peripheral nerves at necropsy. It was difficult in these previous studies to determine the sites and precise structural changes of demyelination, especially in the initial stage, because the evaluations were based mainly upon the observation of paraffin sections. Hence we used epon-embedded semi-thin sections for evaluating the spatial distribution of demyelination and size distribution of the remaining myelinated fibres in a necropsy case of fulminant, quadriplegic GBS of 8 days' duration.
Accepted 6 February 1989 Case history A 47 year old man was admitted to the Tokyo Metropolitan Neurological Hospital on 2 December, 1985, with the complaints of difficulty in breathing, photophobia and descending limb weakness of 36 hours duration. The patient had had an upper respiratory tract infection five days prior to admission which had resolved without treatment. He had been afebrile but had felt hot two days before admission.
His temperature was 36 2°C, blood pressure 178/100 mm Hg, and pulse rate 130 beats per minute. Electrocardiogram showed a sinus tachycardia. He complained ofair hunger, the breathing rate being 24 per minute. He was intubated.
Neurologic examination revealed a fully intact mental status, nasal speech, dysphagia and mild palatal weakness. The fundi were normal but both pupils were dilated to 6 mm in diameter and non-reactive. The external ocular movements were full but he complained of diplopia in all directions. The limbs showed symmetrical, predominantly proximal weakness and mild ataxia. Sensation was intact and deep tendon reflexes were diminished. Plantar responses were flexor.
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On the second hospital day, the tidal volume was only 300 ml or less and so he was placed on a respirator. Abduction of both eyes was limited but the Bell's phenomenon was preserved. He Kanda, Hayashi, Tanabe, Tsubaki, Oda sural nerves, were sampled. They were fixed in phosphatebuffered 2 5% glutaraldehyde, postfixed in 1% osmic acid and then embedded in Epon.
Toluidine blue-stained semi-thin transverse sections of these materials were used for evaluation of the density and size distribution of the remaining myelinated fibres and used for evaluation of the incidence of demyelinative changes, which were classified into the following two grades: (1) completely demyelinated fibres surrounded by Schwann cells or debris-laden macrophages, and (2) 
Results
Myelin-destructive lesions were distributed throughout the examined segments of the peripheral nervous system, including the cranial nerves, sympathetic chains and intramuscular nerve twigs. They were patchy or multifocal in both transverse and longitudinal sections. Their severity varied from fascicle to fascicle in the same plane (fig 2) . Many phagocytes had proliferated in the oedematous endoneurium along damaged fibres, autophaging myelin debris (figs 2, 3a, and 4a). Many preserved or shadow-like faded axons surrounded by myelin debris were observed in places. On the other hand, the inflammatory cell reaction was rather mild and small lymphocytes were few. Slight lymphocytic infiltrations in the intracardiac ganglia were also seen (fig 4b, arrows) . Figure 5 shows mapping of the lesions from the viewpoint of the demyelinative changes of individual myelinated nerve fibres. These demyelinative changes were never observed in the spinal roots of the controls. Except for the high incidence of fibres with completely degraded myelin sheaths in the vagus nerve (fig 4a) , myelinated fibres in the spinal nerve roots were affected more often than those in main peripheral trunks.
Sensory roots were as severely involved as motor roots, and the paraganglionic, extradural portions of the posterior nerve roots were considered to be the site of maximal attack. In the cranial and spinal nerve roots, peripheral distribution of the remaining myelinated fibres of C7 myelin located in proximity to the CNS/PNS tran-and L3 spinal nerve roots, excluding the fibres with sitional regions was almost intact and demyelinative completely degraded myelin sheaths, revealed the changes began abruptly several millimeters distal from preferential involvement of small myelinated fibres the transitional regions (fig 3) .
(figs 2 and 3). Morphometric analysis of the density and fibre size
The electron microscopic study showed no abnor- eration, although they were at times difficult to be distinguished from "myelin ovoids" on light microscopy.
Discussion
Although plasmapheresis is said to have been particularly effective for patients who required mechanical ventilation and received this treatment within seven days of onset,'0 the course of the disease was so aggressive in this patient that he expired before plasmapheresis could be arranged. The marked paralysis and rapid progression to the peak severity in the present case resembled those in the cases of "an acute axonal form" of GBS recently reported by Feasby et al." However, the findings for transverse Kanda, Hayashi, Tanabe, Tsubaki, Oda semi-thin sections and electron microscopy in the present case (marked myelin breakdown with preservation of axons) revealed that the observed nerve fibre change was essentially acute demyelination as previously reported,7 12 although Wallerian degeneration of various grades was seen. So, this case gave us an opportunity to study the most vulnerable sites of early demyelinative changes of PNS in GBS, because of the unfortunate fulminant course leading to death within 8 days without modification due to the use of corticosteroids or other immunosuppressive drugs.
Using conventional paraffin sections, Asbury et al.' found that the common denominator in all their 19 cases was perivascular mononuclear inflammatory infiltration and the myelin breakdown was restricted to those regions of nerve trunks infiltrated with inflammatory cells, and concluded that the inflammatory cells might have played a direct role in initiating myelin destruction. However, for quantification and evaluation of precise structural changes of myelinated fibres, observation of paraffin section is less appropriate than that of epon-embedded semithin sections, such as we used. The merits of the latter are that fibre size-related vulnerability can be evaluated and that early demyelinative changes can be easily detected. In this way, we found in our case nerve fibres with myelin splitting or disruption, an early demyelination change, even in regions where the inflammatory cell reaction was not conspicuous. Similar changes in the myelin sheath were also described as the postmortem artefacts observed in the necropsy materials obtained 20 hours or more after death,'3 but, in the present case, the necropsy was undertaken as early as 3 hours after death and these changes were never observed in the controls, whose necropsies were performed 2 to 9 hours after death. In addition, the percentage of fibres with splitting of myelin sheaths nearly parallels that of fibres with completely degraded myelin sheaths, as shown in fig 5; these changes in the present case were considered to be genuine, rather than postmortem artefacts.
The reason why the mononuclear infiltrates in our case were less extensive than those in the cases which Asbury et al' described was unknown, but some reports on biopsied materials have been consistent with our findings; Brechenmacher et al. ' 4 mentioned that mononuclear cells infiltrating the endoneurium were present in only five out of 57 paraffin-embedded biopsy specimens on light microscopy. Although the lower incidence ofmononuclear cell infiltrations in the biopsied materials may be partly ascribed to the smaller size of the specimens, it seems likely that the underlying pathology of GBS is heterogeneous, with some cases involving early perivascular infiltration and being cell-mediated and others involving demyelination without lymphocytic infiltration and '~~~~Ã ';' ) s '1'+ 4a) . These older appearing lesions in the vagus nerve, in addition to the preferential involvement of myelin sheaths around small axons, may be related to the autonomic derangement (hotness, hypertension and tachycardia) at the beginning of his illness. These changes in the peripheral autonomic nervous system, including the involvement of intracardiac ganglia and sympathetic chains, probably participated in the sudden episode of hypotension and bradycardia at the terminal stage.
